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Calculate yesterday's estimates

IDEA StatiCa is the solution for the structural
design of steel connections, concrete D-
regions, and general members.

www.ideastatica.com

10.000+ Software Linked to 80+ employees
’ results 20+ FEA/CAD 40+ resellers
desktop validated by programs

licenses universities

StatiCa’



http://www.ideastatica.com/

IDEA StatiCa Connection

Component based finite element modelling (CBFEM)

-

\_

Connection Model

Any geometry, Any loading

~

J
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FEA Analysis

Automated FEA model

Component based design




All code-checks for your project

Stress/strain analysis Buckling analysis Stiffness analysis
] T 5 P

Horizontal tying

L
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Steel Design

Member

« Confidently design and code-check the critical
members of your projects - girders, beams,
columns, frames, etc.
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Concrete Design

RCS
* 1D section checks

* Code-based calculation
* All checks for ULS and SLS

H

e — — —

___ —.— -

Detail
= Any geometry and loading for any wall, member,

and D-region

— Strength check Anchorage check

« NEW RCS API A D e

W :ii‘i iEs Shaa :llllil.\l ;; e
Beam i : B

i e aaneE! . c i

* For straight (2D) or polygonal (3D) beams ' ik ki ik & :
* Developed especially for 2D FEA structural analysis Crack width check Deflection check
* Single-span or multi-span beams including TDA analysis iaE F By
AR BB AA B-B AA a5
& jg : J;E ki TF7
e oo fusf {4
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BIM Links

Checkbot
* The hub for structural design.

* Direct import, sync and management of connections and members
o 20+ links

AQE+EADLELE2> Pl'>pRs>ER

Install plugin Run checkbot Import structure Design and check

https://www.ideastatica.com/bim-integrations
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IDEA Open Model (IOM)

* Open-source object model to describe FEA or
BIM models.

 Developed by IDEA StatiCa to interact natively
with IDEA StatiCa Apps: Checkbot, Connection,
RCS, Beam, Detail.

 Anyone can create an importer or exporter for
|IOM or use it to transfer BIM or Analysis Data.
It’s FREE.

 Source code in on our GitHub
 Transferred as XML file.
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?xml version="1.0" encoding="utf-16"
<0penModel xmlns:xsi="http://www.w3.o 2001 /xM1.5chema-instance" xmlns:xg

ersion>1</Verslon>

<OriginSettings> ;
<ProjectName>8 3fame with Curve Roof</ProjectName>
<Pr035ctDe o SPACE GASS ex: le</ProjectDescription>

“ho Y aor>
->0001-01-01T00:00:00 ateofCreate>
nversionTable>NoUs: /CrossSectionConversionTable>

*4a</CountryCor -

4’ e</Im tRecommendedWelds>
R h..-. qkEqui irium>
= </Or1q1n5ett1nqs> ﬂé
-] <Point3D>
g <Point3D>
<Id>66</Id>
<Name>66</Name>

<¥>5.2188568115234375</X>

<Y>-24</Y>

<Z»9.72792911529541</2>
</Point3D>»

&) <Point3D>

2] <Point3D>

£2) <Point3D>

&3] <Point3D>

&3] <Point3D>

&3] <Point3D>

F  </Point3D>

[ <LineSegment3D>

<ArcSegment3D />

#  <PolyLine3D>

<Region3D />
<MatConcrete />
<MatReinforcement />
g <MatSteel>
<MatSteel xsi:type="MatSteelAUS">
<Id>1</Id>
<Name>STEEL 1</Name>




IDEA Open Model (IOM)

IOM Model Definition

( Results.xml )

OpenModelResult
(FEA Result Layer)

Member Results

Section Results

Reference By Id
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( Model.xml )

Origin Settings

Materials

ConnectionPoint

Cross-Sections (Design ftem Layer)

Nodes

Centre Point
Members (1D/2D) Connected Members
Loads (Cases/Combos)
Cuts
Bolts Grids
Welds




|IOM Import

Checkbot allows us to import, and view created Open Model.

StatiCa” Checkbot

Calculsts yostardsy’s sstimstas

| == o= N Mx Results | LOAD v scale 100 3|} * + +
s B0 7 =@ = s EE

il §

i ja i =+

oM SAF RAM | Clhnections Open in Viewer | Nodes Members Connections LCS | Open Reset Ca Sync Delete | Loads te e | Settings Conversiolf | [Draw #:Global | - Local  Extreme| Local extre.. ¥ | M Connection Member Detail
v Vz Mz
— T E— $J3 [Connection] Open loadupdate Reset
Import IOM b
_
| Name
1 4
I ke & ote
-Xm Connected members .1, B.1, B.2 [k |
Connection point
4 Connections
o XX ¥ Loads
&2 Result class AILULS Fund v
M I L r 813 This result class has evaluation of critical effects activated. Only critical
y L e 2313 " effects will be transfered to the connection.
S i—

untitled

ElE

StatiCa® CONNECTION
Caloulsts yostarday’s sstimstes ; Projec =

=

Report

= |

R — ag o
(1| D [A Hi
= RS- A
New Copy = Undo Save | Members Plates LCS | New Gallery = Propose Publish Manage | Code Calculate Settings Loads in
setup equilibrium p

oy voe@e el

Production cost - 58 €
s I, s~

4 Members
v c1
v B1
v B2

4 Load effects
¥ LOAD(1)

4 Operations
v cun
v EP1

+ CLEAT1

EN EN Stress, strain In equilibrium _
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4 S)3

FEA Result Layer

*Load effects ‘generated’

from result layer



Structural Analysis Format (SAF) Support

- dEC ™,
FRILOE H ALLPLAN - AXIIVA .:‘:":‘Q !! H P" -~
@ 0 m LIRA SAPR s@:\? ol © mbAEC de. | Z
SAF implementation SCIA FRILO Risa Graphisoft Allplan Radimpex SAPHIR AxisVM FEM-Design Sofistik Dlubal ConSteel StrukturEditor D.I.LE InfoGraph
1.05 1.0.5
; 1.05 - 1.0.5- 1.0.5 - 1.05 - 1.0.5 - 1.05 - 1.0.5-
Supported version - 1.0.5 2.0.0 500 210 500 2.0.0 300 1.0.5-2.00 510 1.0.5 200 1.05-2.00 - 200
210 2.0.0
Import Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Export Yes No Yes Yes Yes Yes No Yes No Yes Yes No Yes Yes Yes

fers MINEA| et @ KARAMBAI3D

IDEA MINEA MNextFEM MasterSap Prota Structure

1.0.5

1.05 - 21.0- 1.0.5- i |
: 108 210 o 1.0.5-2.1.0 Coming soon!
21.0
Yes Yes Yes Yes Yes
Mo Mo Yes Yes Yes

https://www.saf.guide/en/stable/getting-started/who-supports-saf.html
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https://www.saf.guide/en/stable/getting-started/who-supports-saf.html

IDEA StatiCa Grasshopper Plugin

IDEA Open Model Components

G i =SAEEN RO
il f’_J T g Y &

Open Model Open Model Create

* Import of IOM and SAF

» Explicit modelling of members, plates, bolts,
cuts and welds.

* Create, import, modify IDEA Open Model.

* Custom FEA Conversions

« Geometric conversion:
 |OM <-> Rhi
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IDEA Connection APl Components

k. Ik,

s | EE ||= M"ﬁ{e}

= 1] o2

* Create, import, modify connection files

* Get and update geometry
* Apply templates

» Get and update connection parameters.

» Get production cost of connections.

» Calculate connections and get results.

» Generate connection reports




IDEA StatiCa Grasshopper Installation

Installation K8 fectase erooe 5 :

Online | Installed

 [nstall via the Rhino Package Manager

| ipeas

° BUiIt for Rhin07 Ji] IDEAstatica V013 EZ::Ioads E;Asmica

IDEA StatiCa for Grasshopper provides tools to create Author: |DEA StatiCa s.r.o
and modify IDEA Open ...
Installed:

e Can be used with Rhino8 Voo [0S

Date published: Friday, 15 December 2023

* (SetDOtNetRuntime = NetFrameWOFk) https://developer.ideastatica.com/docs/extensions/

Urk: e -
grasshopper/grasshopper overview.html

Description:

EXa l I l p I es IDEA StatiCa for Grasshopper provides tools to create and modify IDEA Open

Model and interact with IDEA StatiCa Structural Design Applications in a flexible
and powerful way.

« Every example is available when installing the
plugin.

* %AppData%\McNeel\Rhinoceros\packages\7.
O\IDEAStatiCa\Examples.zip

Documentation

« developer.ideastatica.com/docs/extensions/gr

asshopper/

oK || Cancel || Help
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https://developer.ideastatica.com/docs/extensions/grasshopper/grasshopper_overview.html
https://developer.ideastatica.com/docs/extensions/grasshopper/grasshopper_overview.html

Explicit vs template

Explicit Component Geometry (IOM)

« A powerful geometry engine is required to
model effectively

» Component positioning or geometry is not
relative to a single member.

« Differing number of connected elements with
similar topology

* No primary member

//=[={=] StatiCa®

Template application

Geometry differences can be handled by Ul
input properties or parameters.

Component positioning relative to member
co-ordinate systems.

Same number of members in connection




Explicit Component Geometry

SAF > IOM

Use the Convert SAF file to import a SAF file
Converts the SAF to IOM
Automatically generates connection points.

"r;@ qr5

o | et | |

fis) Convert SAF File (IOM)

or|  Impo; ile

@ Create Model BIM (IOM)

fin| Create Open Model (IOM)
(i Deconstruct Open Model (IOM) {EERRp— Fiepatn

|m10 Medify Open Model (I0M)

Dac:';mlluclﬂpen Model (1OM)

Convert SAF File {[ON)

E; Create Member Loading Result (IOM)

[ Create Open Model Result (IOM)
222 Modify Open Model Result (IOM)

Deconstruct Connection Point (HOM)

ikl Create Reference (IOM)

i Deconstruct Open Model Object (IOM)
fo] Inspect JSON (IOM)

) Inspect XML (10M)

fou) Save XML (1IOM)
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Explicit Component Geometry

Select Connections Create Geometry

1. Select/dispatch similar connection points 1. Before creating geometry, you will likely need to sort
connected members to enable your

2. Create Rhino geometry using grasshopper.
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Explicit Component Geometry

Create IOM Objects and Add them to the Create Connections files
Connection Point I

4 Hement 9 - Hemen...

1. Automate cuts: o

v

* Cut of members,
* Member cuts between plates
* Plane cuts

e L L L L T e . L T T T 1 [‘_?] Connection Point
Bearing Member
Added Members

Plates Connection Point pp et

S oo S o ea]  Perimeter Bolt Grids

Openings T
Thickness

(=3
=
o
=
E
]
a
c
]
E=
=]
@
<
c
-]
(V]
>
=
o
o
=

Is Negative
Material

Position

Cuts

Name

Modified Object

Cutting Object E‘
= =
. m Cut Method (B
f Cut Orientation (i Sea
E Cut Part (B9 S Q
SN
 Country Code i Material Offset 8 \% N
m Weld Prop (N
= LN 1
G Y 0
q Type |54 N 0
= N,
\% 0
o
AN
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Template Application

Create Template Set Parameters

1. Create a template from a similar connection 1. We can set some parameters that we would like to
and save it. change in grasshopper.

Ny v@H &8 @ P o

Production cost - 52 € Parameters Maodel properties Set to model

¥ |cooos

Parameter Id T ‘Description Expression Value Unit Y |Visible T | Valid

4 8
4 Members
v Mg

v oM

< M2 > | plate_depth ‘
7 M1

plate_width 05 0.5 Mone

0.2 0.2 MNaone

< M9 plate_thk 0.01 0.01 MNaone

4 Load effects

+ Co#1(1)
4 Operations .
7 cum Reference Guide

& Guss1

+ Guss2
< poumt
< pcut2
¥ cum2
< PP

< PCUT3
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Spatial Connection

“I have basic member geometry and loading
and need to automate the
adding of connection components.”

150 connections all model automatically by one script = HUGE TIME REDUCTION
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StatiCa® CONNECTION Node 41
Calculste yestardsy's sstimstes Project =) § R "
+ 1 > O + 1 £ l ) T X =+ i
SR (1 (]| D D [ KA FEF |3 HEAR W e s fu UL &
New Copy = Undo Members Plates LCS New Gallery | Propose Publish Manage | Code Calculate Settings Loadsin  Loads - XLS Connection XLS | Model Load Operation
setup equilibrium percentage | Import Import Export | entity

abels Pictures Connection Librar _BFEM ptions Import/Export loads | Ne

Hwy v ® W @ N A-B-C

Production cost - 0 AUS ¥ Projectitem
Name A-B-C-D-E-F
= o~ Description
Analysis type  Stress, strain v

4 Members
v Member A
v Member B
¥ Member C
" Member D
v Member E
" v Member F
3 g 2 > Sy = / : 4 Load effects
A 2 v LE1

Operations

el
Member B //./ g

Stress, strain In equilibrium ideastatica

& 29°C 11:14 AM &

13/12/2023

- P 0 = &
* High winds soon D) &



Spatial connection (1)

1. Conversion

« FEA conversion to IDEA Connection files
(~150)

Production cost - 0 AUS

[ Mame

e
1347
E Conn-l.ideaCon
DE Conn-2.ideaCon

EERY T4-83-86-

E Conn-3.ideaCon 4 m
) ' Member 74
E Conn-4.ideaCon 7 Member 83
E Conn-5.ideaCon ¥ Member 86
' Member 1044
[ conn-6.ideaCon v Member 1053
] < Member 1056
E Conn—?.ld.eaCon 4 Load effects
< LE1
v LE2
7 LE3
v LE4
v LES
< LE6
< LE7
v LE8
Operations

//=[={=] StatiCa®

2. Geometry in Rhino

* Import the existing connection
« Extract member geometry

Members (1OM)

ion Point (IOM)




Spatial connection (2)

3. Geometric calculations with Grasshopper 4. Create IOM Operations

« Calculate average plane * Create IOM plates from Rhino geometry
* Perform BREP Intersections * Define cutting logic between plates and
* Create parametric outline geometry members

)

Perimeter

oM

Openings

Thickness plate D EMEbs \
ate Data ( )] /ﬁ\ \\
<((¥] Modified Object

(Y] Cutting Object

q
q
q
q

Is Negative

Material

=
]
-
32
o
o
=
-
o
-
v

Mame

Cut Method
oo o
Cut Orientation

Offset

Weld Prop
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Spatial connection (3

5. Assign to Connection 6. Updated Connection

» Update the connection point with GH defined
operations. “so | | b w47 Member 74 Mo

So — % »  Members
QQBGH( Connection Point (IOM) :s: | » Load effects
o
U —— - W operations |
£ : E@& ' Plate-1
 Added Members (I0M) % it ]] '"” | Dlate-2
Pl Plates (0M) =l Connection Point (IOM) o &< ‘ Plate-3
2 g Plate-4
. ¢ Bolt Grids (10M) {3 ate-
7 S Plate-5
Vi ¢ Welds (1OM) 3 Plate-6
N/} 1 o e 3 Cut Beam by Plate 1
0” lé" . = Cut Beam by Plate 2
a ” Cut Beam by Plate 3
. . . . Cut Beam by Plate 4
» Push back into existing connection. Cut e by lte 5
9 Plte editor Cut Beam by Plate 6
CutB Plate 7
— Path :: ’R: m!;zn Rm!dmg cr!fev Ee.v;\ ! Hole Notch | 20 ut Beam by N

Cut Beam by Plate 8

Cut Beam by Plate 9

Cut Beam by Plate 10
Cut Beam by Plate 11
Cut Beam by Plate 12
Weld-2

Weld-1

i / / \ _ > : Weld-3
Connection E[ Q 3 5 | o X \ ﬁ g’g‘@;:::::
= LR  Weld-6

A\

Data Operations

395 / £
=
- = w2 4
Connection P10.0/395-3164

I0M Model Path
IOM Result Path
Reset Operations
_updated Save As Suffix

( Name

Connection )\

( Load Info

]

Reference Connection

LCRNECNNCNNNSNNNNNNNNNSN NS s

=
e
£
)
A~
-
o
o
©
-
o
2
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Spatial connection

5. Calculate

» Calculate the connection in Grasshopper or

open in the Connection App. o

I | | B @ ] Gl =~ 4 g e

New Copy = Undo Save | Members Plates LCS | New Gallery | Code Calculate Overall Strain For extreme ~ || Equivalent Plastic Stressin Mesh Deformed
check check stress  strain contacts

oy 88

o Analysis Local deformation [IEIES Welds

Analysis 100.0% Production cost - 321 AU$ Check of members and steel plates for extreme load effect
396
Plates 00 <50%
) ‘ Status |Item  |Material |y ' lgads %m0  |fm | %cia
Loc. deformation 01<3% (wpal | (mm] Pal 6] | [Pl
Welds 338 < 100% > |[#]| @ |MemberA|SEEL1 (3500 (93 |LE1 00 |00
Buckling Not calculated TV P oo Po v s s o
GMNA Calculated [MPa] +/| & Member ~ 00 |9 3 0.0
3150 ]| @ |Memberc|STEEL1 3300 |93 [LE1 |89 |00 |00
300 =
]| © |MemberD|STEEL1 3300 |93 [LE1 |24 |00 |00
275 ~
250 ]| @ |Memberf|STEEL2 3300 (82 [LE1 |08 (00 |00
225 +| @ MemberF STEELT 3500 93 LET
200 +| @ |Plste1 [STEEL1 LET
w54 s ]| @ |Patez |STEELY 3500 el |45 (00 oo
2 150
gt ” 00 00
]| @ |Pates |sEEL? 3500 R E 00
125 -
100 ]| @ |Plates |STEEL? 3500 L 190
75 ]| @ |Plates |sEEL? 3500 e 199 jeo oo
50 ]| @ |Plates |SEELY 3500 e (47 jeo oo
2
00 <
54
As Stress, st mm
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Further Resources .

€« c % ideastatica.com/doc: ‘grasshopper_overview.htm| v
# StGeorge Bank-Pe.. @ chromei/external-fi.. Christchurch City W... (@ Structural engineeri.. @ Home automation p.. @ Aeon Labs Smart S... Rhino Python Tutori.. [l The Institute of Digi.. @ Python Advanced In...  [#] GHA Developers:im.. &Y Tosellort
L3 - ®
Developer Website [RIEET StatiCa® e o suwn s s o #-[a=
= Filter by title Extensions

* Documentation on Grasshopper and API

» developer.ideastatica.com

Introduction

Examples

> Open Model Components

> Connection App Components

Public GitHub
e Discussions / Issues

* github.com/idea-statica/ideastatica-public

Everything else

« www.ideastatica.com

GitHu

//=[={=] StatiCa®

IDEA StatiCa Grasshopper

The following section looks to introduce and provide information on the IDEA StatiCa plugin for Grasshopper3d, a visual programming package
attached to the powerful modelling CAD software Rhino3d7.

Rhino and Grasshoppper is an powerful CAD modelling platform with a large array of plugins avaliable for the Architectural and Engineering industry.
Combining Grasshopper with IDEA StatiCa’s Open Model and API's creates an extremely powerful platform for the parametric definition of complex
connection geometry plus the automation and optimisation of connections.

b



https://developer.ideastatica.com/docs/extensions/grasshopper/grasshopper_overview.html
https://github.com/idea-statica/ideastatica-public

INCESEZ Y A
Thank You

Nathan Luke
BIM & API Specialist
IDEA StatiCa HQ
linkedin.com/in/nathan-luke

www.ideastatica.com



linkedin.com/in/nathan-luke

User workflows

‘I have CAD geometry in AutoCAD or Rhino3D and need
to
generate complete connection files from scratch.”

//=[={=] StatiCa®




Tensile connection (POC)

‘. n
"
H " 4
4= 4= iFb
(T.4] LG LEHE
B e A CARMS Py T A ol Pl A ]
FATE TR IR FLATY Tl S0ERN . §

ATE ARDA

(1}
1]
] HH n
5 - (1]
iy i L
t=b L A=k
w7 25 LKZ6
j' Do T F W) et e CIRPBE TR T -5 FORECTN Tvi-a) :ﬂv’rclﬂhm SUHRARC D, T Pl COMWITTIC R "Valal DAL T O TP o e . oML PO TR
A - PLATL . Py PeatgRs AATE T a0 OO 3 PLATY AN LEURL S TR AT TOuiNe T PLATE T IS LR R

L .
TENSYS

Engineering » Analysis
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Tensile connection (1)
1. Reference CAD (Rhino3D)

« Reference geometry into Grasshopper

T«'-Q/i“ e
%\\\/22*

.
 Extract data attributes
N 5 attributes user strings.
E <Link Label> LK13
[ ‘ <Link Type> TYPE-A2
‘if <Ref Plane> {-366.3, -17683, 24222.8):{-0.968634,-0.210726,-0.1316041[0.241688,-0.922094,-0,302207}
' <Plate Thk> 25

<BakeMame(Connections)= {0;127}(6)
EleFront | command:|

//=[={=] StatiCa®

2. Create IOM Model Objects

 Create members and ‘added’ members
« Create plates, cuts, bolt grids, contacts and welds

Member1D (IOM) =

Create Member (IOMrj

¢ Cut Orientation [
Offset g
Weld Prop

romocooooogs o Positions
.====u=l=:q===( Plate or Plane
>

—_—%—( Bolt Assembly

§=N=( Parts Connected
q Length

q Name:

Create Bolt Grid (IOM)I

30 oo



Tensile connection

3. Create IOM Model 4. Save IOM and Open
»  Define connection points - Import IOM into IDEA StatiCa R

» Assign connections to new Open Model O Conn-1.idesCon VR
E Conn-2.ideaCon . L;::::edwmbev»z

5 Conn-3.ideaCeon

Work plane 1

Cut1
Work plane 2

E Conn-4.ideaCon cut2

stiffening member 1

stiffening member 2

Plate-1

Plate-2

Plate-3

Plate-4

Plate-5

Plate-6

Plate-7

Cut Beam by Plate 1

Cut Plate by Beam 2

Cut Plate by Beam 3

Cut Plate by Beam 4

Cut Plate by Beam 5

Cut Plate by Plate 6

Cut Plate by Plate 7

Cut Plate by Beam 8

Cut Plate by Beam 9

se<cf  Centre Point
Connection Point (IOM) >=§

b
]
J

7
4

Connected Members (I0M) }J

O ENE SN S L U O N

e Members (IOM)

Name Country Code Open Medel (IOM)

=
]
=
=
S
o
c
o
=
]
o
c
H
)
[v)
w
i
=
o
L
(v)

Open Model (IOM)

(=3
=
=)
o
o
o
=
c
@
o
o
@
]
o
(v]

Cut Beam by Plate 10

Cut Beam by Plate 11
Bolts 1
Contact 1

Open Model (I0M)
Connection Point (IOM)

A T T O U

Contact 2

Pt Bearing Member Connection Point

s
o
K]
o
o
=
g
o
o
e
=
o
=

‘Added Members (1OM)

v o Plates (I0M) Cannection Point (IOM) 7

= Bolt Grids (I0M)

@ Connection Point (10M)

Updated Connection Peint

0140, & Welds (10M)

Modify Connection Point (IOMl]

gﬂﬂ 7 7 oo cuts (1oM) T ToeaTly i v
7 ¢ e o
B )

ﬂﬂ y/ {3;0} (N = 1)
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Tensile connection (3)

5. Perform connection analysis 6. Optimise connection weight
Anal B3 € . //
o

=7

y i
[MPa]
3550 J
325
200
275 s
250
225
200
175
150
125
100
75
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StatiCa* A

Calculate yesterday’s estimates

www.ideastatica.com
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